SUMMARY Recommendations have been made recently that the energy output of present-day defibrillators be increased above the 400 wsec limit. These recommendations are based largely on experimental studies in animals. We report a case of a man weighing 190.1 kg (418.2 lb), successfully resuscitated with a single 400 wsec shock after a prolonged episode of ventricular fibrillation. The observation in this patient as well as data derived from cardiovascular experience DIRECT CURRENT DEFIBRILLATION of the heart is a standard method promoted by its procedural simplicity and sanctioned by its high success rate. Recently, Tacker, Geddes and coworkers1 2 presented data in both animal and man indicating that the standard instruments in current use provide insufficient energy for heavy subjects. and in some the chance of successful resuscitation will be jeopardized. Because information on the energy requirements for defibrillating patients weighing in excess of 150 kg is not available, we report the following pertinent experience.
The entire sequence was fortuitously recorded on a monitor tape. During the course of the day, ventricular ectopic activity increased progressively in frequency, multiformity and repetitive pattern. The onset of fibrillation was preceded by longer runs of ventricular tachycardia of the vulnerable period8 ( fig. 1 ). After the single 400 wsec shock, there was a pause of three seconds, followed by idioventricular rhythm for one minute before resumption of sinus rhythm ( fig. 2) Electrical discharge can injure even when delivered transthoracically. Such myocardial injury may prevent successful resuscitation. The decision to limit electrical discharge to 400 wsec in DC defibrillators was not an arbitrary one, but was based on the fact that even the highly damped sine wave current of the defibrillator may cause injury to cardiac and subjacent muscle resulting in ventricular arrhythmias in dogs.",1' The critical factor determining the occurrence of injury and arrhythmias is the energy setting. Thus while only 3% of dogs exhibited ventricular tachycardia after a single transthoracic discharge of 100 wsec, 25% showed arrhythmia after 200 wsec, and 65% after 400 wsec."5 Several studies confirm these earlier observations.'12 [16] [17] [18] [19] After 10 transthoracic shocks at 400 wsec, Warner and coworkers'6 found epicardial and myocardial injury and transmural necrosis. When sacrificed at 3 to 14 days, these dogs also showed fibrotic scarring and mineralization of the myocardium. DiCola and coworkers'7 showed by scintigraphy that the extent of damaged tissue was directly related to the magnitude of applied energy. More recent studies have shown that morphologic, biochemical, functional and electrophysiological derangements occur and these are related to the level of the shock intensity.'8 1 '
Furthermore, use of high energies for defibrillation may result in asystole following termination of ventricular fibrillation. Such an outcome is undesirable as fibrillation may recur in the absence of resumption of a stable rhythm. The weight of evidence indicates that presently used defibrillators have adequate energy stores for defibrillation in the clinical setting. What is required is not an increase in the potential hazard of these devices but the opposite: to define the clinical circumstances wherein lesser energies would suffice.
